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PDLQWHQDQFHGHFUHDVH DOWKRXJK WKHQHHG LQFUHDVHV7KH UDLO IUHLJKW VHFWRU LVPRVW VHULRXVO\ DIIHFWHGE\
WKLVFRQIOLFW DVPRVWPDLQWHQDQFH LVSHUIRUPHGRXWVLGHQRUPDO WUDIILFKRXUV0DLQWHQDQFH LVFULWLFDO IRU
HQVXULQJVDIHW\WUDLQSXQFWXDOLW\RYHUDOOFDSDFLW\XWLOL]DWLRQDQGORZHUFRVWVIRUPRGHUQUDLOZD\V2QWKH
RWKHUKDQGLWLVDFRVWO\DFWLYLW\0DLQWHQDQFHFRVWLQ(XURSHUDQJHV¼.P\HDU
$XWRPDWLRQ DQG FRPSXWDWLRQDO LQWHOOLJHQFH WHFKQLTXHV RIIHU D VWHS FKDQJH LQ WKH HIILFLHQF\ DQG
RSWLPL]DWLRQ RI PDLQWHQDQFH JUHDWO\ LQFUHDVLQJ WKH DYDLODELOLW\ RI NH\ URXWHV IRU IUHLJKW WUDIILF DQG
DOORZLQJ WKH XWLOL]DWLRQ RI WKH UDLO IRU IUHLJKW  KRXUV SHU GD\ 7KLV ZLOO IDYRXU IXWXUH FRVW VDYLQJ
EHFDXVHRI WKHEHVWXVHRI WKHVFDUFH WHFKQLFDOZRUNIRUFHDQGPRVW LPSRUWDQW LWZLOO UDLVHVDIHW\ LQ LWV
WZRIDFHWVRQWKHRQHKDQGOHVVDFFLGHQWZLOOKDSSHQEHFDXVHRIWKHEHWWHUFRQGLWLRQVRIWKHLQIUDVWUXFWXUH
DQG RQ WKH RWKHU KDQG D KLJKHU GHJUHH RI DXWRPDWLRQZLOO LPSURYH VDIHW\ E\ UHGXFLQJ WKH QXPEHU RI
SHUVRQQHOZRUNLQJRQWKHWUDFNV
7KH$&(05DLOSURMHFWLVDQRQJRLQJ)3SURMHFWZKLFKIRFXVHVRQWUDFNPDLQWHQDQFH>ZZZDFHP
UDLOHX@7KHSURMHFWSXUVXHV WKHIROORZLQJREMHFWLYHV L7RUHGXFH WKHFRVWRI WUDFNPDLQWHQDQFH LL WR
PLQLPLVH WKH LQWHUDFWLRQ RI WUDFN PDLQWHQDQFH ZLWK UDLO VHUYLFHV LLL WR LQFUHDVH TXDOLW\ VDIHW\ DQG








'HYHORSPHQW RI SURFHGXUHV DQG WRROV EDVHG RQ PRELOH FRPSXWHUV WR PRQLWRU WKH H[HFXWLRQ RI
PDLQWHQDQFHWDVNVDQGWRDVVLVWWKHRSHUDWRULQILHOG
7KLVSDSHUIRFXVHVRQWKHILUVWIRXUSLOODUVDERYH7KHSURMHFWLVDWDQLQLWLDOVWDJH)LUVWDFKLHYHPHQWV








8OWUDVRQLF WHFKQLTXHV DUH ZHOO NQRZQ IRU WKH LQVSHFWLRQ RI WKH UROOLQJ VWRFN RI KLJKVSHHG OLQHV LQ
(XURSHDQGDEURDG>HJ6DO]EXUJHUHWDO3HQJHWDO@0RUHRYHUWKH\DUHDOVRXVHGWRLQVSHFW
WKHLQWHJULW\RIWKHUDLOWUDFNLWVHOI>$KDURQLDQG*OLNPDQ-HPHFDQG*UXP@)RUWKLVSXUSRVH







RI WKHUDLODQGKDV WR ORFDWH WKHGHWHFWHGIODZDQGYHULI\ LWSULRU WRPDLQWHQDQFHRSHUDWLRQVRQ WKHUDLO
6XFKDQDSSURDFKUHGXFHV WKHDPRXQWRI WLPH WKH WUDFN LVEORFNHGE\ WKHXOWUDVRQLF LQVSHFWLRQSURFHVV
1060   Noemí Jimenez-Redondo et al. /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  1058 – 1067 
EXWRQWKHRWKHUKDQGLWUHOLHVYHU\PXFKRQH[SHULHQFHRIWKHDQDO\VLVWHDPDQGDOVRLQFUHDVHVWKHWLPH
XQWLO ILQDO UHVXOWVZLWK GHIHFW FODVVLILFDWLRQZLOO EH DYDLODEOH IRUPDLQWHQDQFH SODQQLQJ2QHPDLQ JRDO
ZLWKLQ WKH SURMHFW LV WR VLJQLILFDQWO\ LPSURYH DQG HQKDQFH WKH SUHVHQW WHFKQLTXHV ,Q WKLV FRQWH[W WKH











SHULRGLF VFDWWHULQJ FRQWULEXWLRQV IURP GHIHFWV LQVLGH WKH ZKHHO VHW FDQ EH HIILFLHQWO\ GHWHFWHG DQG
HYDOXDWHGDVZDVDOUHDG\GHPRQVWUDWHGRQYDULRXVWHVWWUDFNVRI'HXWVFKH%DKQDQG6LHPHQV$&(05DLO







&ODVVLFDO HGG\ FXUUHQW VHQVRUV DUHZHOO VXLWHG WR ILQG FUDFNV LQPHWDO SDUWV XS WR D GHSWKRI VHYHUDO





ORQJ WLPHEHHQ OLPLWHG WR KDQGKHOG V\VWHPRU V\VWHPPRXQWHGRQPDQXDOO\GULYHQ WUROOH\VZKLFK DUH
RIIHUHGRQWKHPDUNHWE\DQXPEHURIFRPSDQLHV7RDGDSWWKHPHWKRGRIHGG\FXUUHQWWHVWLQJWRDWUDLQ
ERUQHSODWIRUPPRXQWHGRQDFRPPHUFLDO WUDLQ WKHGLVWDQFHEHWZHHQVHQVRUDQGUDLOPXVWEH LQFUHDVHG
VLJQLILFDQWO\ ,QLWLDO H[SHULPHQWV FDUULHG RXW E\ 6LHPHQV KDYH VKRZQ WKDW HGG\ FXUUHQWV RI ORZHU
IUHTXHQF\DUHDEOHWRGHWHFWODUJHUFUDFNVHYHQZKHQSUREHVXUIDFHGLVWDQFHH[FHHGVPP
,QDGGLWLRQWRWKHXVHRIHGG\FXUUHQWVIRUFUDFNGHWHFWLRQGLVWDQFHPHDVXUHPHQWVEHWZHHQVHQVRUDQG





,Q LQIUDUHG WKHUPRJUDSK\ WKH PDWHULDO XQGHU WHVW LV ILUVW KHDWHG E\ D IODVK ODPS RU DQ LQGXFWLYH



















)RU WKLVSXUSRVHDQXPEHURI OLQHDUFDPHUDVDUHPRXQWHGXQGHU WKHYHKLFOH7KH OLQHDUFDPHUDVDUH
VSDFH WULJJHUHG HJ HYHU\  PP (YHU\ LPDJH LV HTXLYDOHQW WR D VLQJOH OLQH RI D QRUPDO FDPHUD
$VVHPEOLQJDOO WKHVHOLQHV LQDQHQGOHVVVHTXHQFHJLYHVDVWUHDPLPDJHRIWKHWUDFN$FRORXULPDJHLV
QRUPDOO\ XVHG WR DOORZ D KXPDQ LQVSHFWRU YLHZLQJ WKH WUDFN DV LI KH ZDV ZDONLQJ EXW ZLWK REYLRXV
DGYDQWDJH IRU VDIHW\ DQG OLQH FDSDFLW\0RUHRYHU LW LV VRPHWLPHV XVHG WR GHWHFW IDXOW\ IDVWHQHUV LQ DQ
DXWRPDWLFZD\E\PDFKLQHYLVLRQWHFKQLTXHV$EODFNDQGZKLWHLPDJHLVQRUPDOO\XVHGIRUGHWHFWLQJUDLO






2SWLFDO ILEHU WHFKQRORJ\ KDV VHYHUDO IHDWXUHV PDNLQJ LW DWWUDFWLYH LQ WKH ILHOG RI VWUXFWXUDO KHDOWK




OHQJWK RI VWDQGDUG ILEHU DOORZV WR SHUIRUPPHDVXUHPHQWV RI D TXDQWLW\ DV D IXQFWLRQ RI SRVLWLRQ ZLWK
VXEPHWHU VSDWLDO UHVROXWLRQ'LVWULEXWHG VHQVRUV DUHSDUWLFXODUO\ DWWUDFWLYH IRU XVH LQ DSSOLFDWLRQVZKHUH






'LVWULEXWHG VHQVRUVDUHFRPPRQO\EDVHGRQVFDWWHULQJRI WKH OLJKWSURSDJDWLQJGRZQ WKH ILEHU >% -
6ROOHU HW DOW  - 3 'DNLQ HW DOW  * 3 $JUDZDO 0 1 $ODKEDEL & /HH HW DOW
DQG:HLZHQ=RX@
)RUWKHSXUSRVHRIWKH$&(05DLOSURMHFWGLVWULEXWHGVHQVRUWHFKQRORJ\EDVHGRQVWLPXODWHG%ULOORXLQ
VFDWWHULQJ VKDOO EH XVHG IRU UDLOZD\ LQIUDVWUXFWXUH PRQLWRULQJ ,Q SDUWLFXODU %ULOORXLQ 2SWLFDO 7LPH
'RPDLQ$QDO\VLV%27'$ZDVVHOHFWHG%27'$V\VWHPVHPSOR\DSXPS±SUREHDUUDQJHPHQWLQZKLFK
DFRKHUHQWSXOVHRIOLJKWDFWVDVWKHSXPSDQGDFRXQWHUSURSDJDWLQJFRQWLQXRXVZDYH&:SUREHEHDP
LV VFDQQHG LQ IUHTXHQF\ DURXQG WKH 6WRNHV OLQH:KHQ WKH SXPSSUREH IUHTXHQF\ VKLIW IDOOV EHORZ WKH
%ULOORXLQ JDLQ VSHFWUXP %*6 WKH SUREH ZDYH ZLOO UHFHLYH JDLQ IURP WKH SXPS YLD WKH VWLPXODWHG





LQVWUXPHQWEDVHGRQ%27'$ DQGGHSLFWHG LQ)LJ DZLOO EH HPSOR\HG WRSHUIRUP WKHPHDVXUHPHQWV













LQWR WZR GLVWLQFW FKDQQHOV WR DOORZ ERWK WKH SXPS DQG WKH VLJQDO ZDYHV WR EH GHULYHG IURP WKH VDPH
RSWLFDOVRXUFH7KHVWDWHRISRODUL]DWLRQRIWKHSXPSSXOVHGOLJKWLVVFUDPEOHGLQRUGHUWRPLQLPL]HWKH
IOXFWXDWLRQV RI %ULOORXLQ UHVSRQVH GXH WR WKH SRODUL]DWLRQ GHSHQGHQFH RI WKH %ULOORXLQ JDLQ 7KH GDWD
DFTXLVLWLRQ'$4FDUGKDVDEDQGZLGWKRI*+]DQGDPD[LPXPVDPSOLQJWLPHRI*6VZKLOHWKH










6WDUWLQJ IURP PHDVXUHG WUDFN GDWD LW LV SRVVLEOH WR HYDOXDWH WKH WUDFN FRQGLWLRQ XVLQJ GLIIHUHQW
VWUDWHJLHV OLNHGLUHFWFRPSDULVRQZLWKJHRPHWULFDO OLPLWV UHIHUUHG WR WKH VSHFLILFGDWD W\SH HJYHUWLFDO





WKH D[OH ORDG WKH HIIHFW RI WKHYHKLFOH LQ WKH VSHFLILF SDUW RI WKH WUDFN G\QDPLF ORDG6LQFH WKH WDVNV
UHTXLUHG WR REWDLQ DQ DFFXUDWH SUHGLFWLRQ IRU WKH WUDFN FRQGLWLRQ HYROXWLRQ FDQ EH FRPSOH[ DQG WLPH
FRQVXPLQJ WKHSURSRVHG VWUDWHJ\ WREH DGRSWHG LV EDVHGRQ WZR VWHSV D ILUVW OHYHO SUHGLFWLRQRI WUDFN
HYROXWLRQ LV REWDLQHG E\ LQWHUSRODWLQJ WKH GDWD WUHQG UHIHUUHG WR WKH FRQVLGHUHG WUDFN SDUDPHWHU 7KHQ
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DGGLWLRQDO VLPXODWLRQ DQG SUHGLFWLYH WRROV FDQ EH XVHG LQ RUGHU WR FRUUHFW WKH SUHYLRXV LQWHUSRODWLRQ
IXQFWLRQDFFRUGLQJWRPRUHUHDOLVWLFPRGHOV
&RQVLGHULQJ WKH WUDFN FRQGLWLRQ HVWLPDWRUV WKH DFFHSWDEOH OLPLWV IRU WKH WUDFN JHRPHWU\ FDQ EH
REWDLQHGGLUHFWO\IURPWKHUDLOZD\DGPLQLVWUDWLRQ0DLQWHQDQFHGHFLVLRQVFDQEHWDNHQQRWGHSHQGLQJRQ
WKHDEVROXWHYDOXHRIWKHJHRPHWULFSDUDPHWHUEXWXVLQJDQHTXLYDOHQW³TXDOLW\SDUDPHWHU´GHILQHGRQD
ILQLWH HJ  P VHFWLRQ RI WKH WUDFN FKRVHQ ZLWK KRPRJHQHRXV FKDUDFWHULVWLFV WKDW H[SUHVVHV WKH
TXDOLW\OHYHORIWKDWVHFWLRQUHIHUUHGWRWKHOLPLW
6RPH LPSRUWDQWSDUDPHWHUV FRQFHUQLQJ WKH WUDFNFRQGLWLRQFDQQRWEHHYDOXDWHGZLWKRXWFRQVLGHULQJ
WKHSUHVHQFHRI WKH YHKLFOH RQ WKH WUDFN)XUWKHUPRUH WKH DQDO\VLV RI WKHYHKLFOHRQ WKH WUDFN FDQ JLYH
DGGLWLRQDOLQIRUPDWLRQG\QDPLFORDGLQJORFDOVWUHVVHVXVHIXOWRGLVFRYHUSUREOHPVLQVSHFLILFVHFWLRQRI
WKH WUDFN VRPH VHFWLRQ RI WKH WUDFN FDQ EH QRW VXLWDEOH IRU WKH YHKLFOH LQ XVH DQG WKLV FDQ SURGXFH
DFFHOHUDWHGGDPDJH
7KH SURFHVV RI HYDOXDWLRQ RI WKRVH DGGLWLRQDO SDUDPHWHUV UHTXLUHV D G\QDPLF PRGHO RI WKH YHKLFOH
UHDOLVHG XVLQJ 0XWLERG\ FRGHV D GHWDLOHG PRGHO RI WKH WUDFN LQFOXGLQJ WKH WUDFN LUUHJXODULWLHV %\
FRPSDULQJWKHEHKDYLRURIWKHYHKLFOHRQDQHZWUDFNZLWKUHVSHFWWRWKHEHKDYLRURQWKHDFWXDOWUDFNLWLV
SRVVLEOH WR HVWLPDWH WKH GHWHULRUDWLRQ IRU YHKLFOH SHUIRUPDQFHV 3UHYLRXV GHYHORSPHQWV OLNH ,QQRWUDFN
>@ LQFOXGH WKH UDGLXV RI WKH WUDFN ZKLOH $&(05DLO FRQVLGHU WKH ZKROH JHRPHWU\ RI WKH WUDFN
WRJHWKHUZLWKLWVGHIHFWV
$QDFFXUDWHHVWLPDWLRQUHTXLUHVDFRPSOH[PRGHOWKDWXVXDOO\ZRUNVRIIOLQHRQDGHGLFDWHG&RPSXWHU
EXW LW LV SRVVLEOH WR XVH VLPSOLILHGPRGHOZRUNLQJ LQ UHDO WLPH LQ RUGHU WR DFKLHYH WKHPRVW LPSRUWDQW
LQIRUPDWLRQVDIHW\7KHSHUIRUPDQFHSDUDPHWHUVFDQEHGHILQHGIURPGLIIHUHQWVRXUFH$WILUVWLWFDQEH
XVHIXOWRFRQVLGHUWKH8,&OHDIOHWWKDWHVWDEOLVKHVSDUDPHWHUIRUVDIHW\<4UDWLRVXPRI<IRUFHV




WKH ORFDWLRQ RI WKH FRQWDFW SRLQW RQ WKH UDLO SURILOH WKH SUHVVXUH GLVWULEXWLRQ RQ WKH FRQWDFW SDWFK WKH
ERJLHDQGZKHHOVHWGLVSRVLWLRQGXULQJFXUYHDQGFXUYHWUDQVLWLRQWKHHTXLYDOHQWFRQLFLW\
7KRVHSDUDPHWHUVFDQEHXVHGWRHVWLPDWHWKHHYROXWLRQRI5&)5ROOLQJFRQWDFW)DWLJXHSKHQRPHQD
WKHZHDU RI WKH UDLO SURILOH DQG WKH HYROXWLRQ RI YHKLFOH VWDELOLW\ RQ WKH WUDFN7KLV DSSURDFK FRXOG EH
SUREDEO\XVHIXOWRLQYHVWLJDWHWKHJHQHUDWLRQRIWUDFNFRUUXJDWLRQ
,QRUGHUWRVKRZDQH[DPSOHRIWKHUHVXOWVRIQXPHULFDODQDO\VLV)LJXUHDVKRZVWKHEHKDYLRURIWKH











ZLWKRXW WUDFN LUUHJXODULWLHV E7RWDO ODWHUDO IRUFHRQ WKH WUDFN IRU WKH ILUVWZKHHOVHW RI WKH<ERJLH
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UXQQLQJDW.PK(DFKEDUFRUUHVSRQGWRPRIWUDFNVWDWLVWLFDOO\DQDO\VHGDFFRUGLQJWR8,&
E VKRZ WKH GDWD DQDO\VLV SHUIRUPHG DFFRUGLQJ WR 8,&  RQ D W\SLFDO IUHLJKW YHKLFOH < ERJLH
























7KH WDFWLFDO SODQQLQJ SUREOHP DV FRQVLGHUHG LQ RXU DSSURDFK LV SUREDEO\ D QHZ VWHS ZLWKLQ WKH
PDLQWHQDQFHSODQQLQJSURFHVV7RRXUNQRZOHGJHPLGWHUPSODQQLQJ WRGD\ LVRQO\GRQH IRUSUHYHQWLYH
PDLQWHQDQFHWDVNVDQGSURMHFWV>%XGDL*@EXWQRWZLWKUHVSHFWWRSUHGLFWLYHPDLQWHQDQFHDFWLYLWLHV
7KHJRDORIWKHWDFWLFDOSODQQLQJLVWRJHQHUDWHDFRDUVHPDLQWHQDQFHSODQIRUDSODQQLQJKRUL]RQRI
WR PRQWK DV D EDVH IRU ERRNLQJ WUDFN SRVVHVVLRQ DQG VKRUWWHUPSODQQLQJ7KXV LQ WKH WDFWLFDO SODQ
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0RGHOLQJRIWDFWLFDOSODQQLQJ
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WKH LWHPV  7KH DFWLYLWLHV KDYH GLIIHUHQW FRVWV DQG ZHLJKWV UHVRXUFH UHTXLUHPHQWV LQ HDFK WLPH VORW
7KHVH YDOXHV DUH VWRFKDVWLF EHFDXVH RI WKH XQFHUWDLQWLHV LQKHUHQW WR WKH SUHGLFWLRQ 7KH SUHGLFWLRQ RI
IXWXUH WUDFNFRQGLWLRQ LVPRGHOHGDVD WLPHGHSHQGHQWPDUNRYFKDLQ7KHGLVFUHWH VWDWHVRI WKHPDUNRY
FKDLQDUHFDOOHGGHJUDGDWLRQOHYHOV(DFKGHJUDGDWLRQOHYHOLVGHILQHGDVDUDQJHRIWUDFNFRQGLWLRQZLWK
VSHFLILFPDLQWHQDQFHDFWLYLWLHVFRVWVDQGULVNV
'LIIHUHQW VROXWLRQVRI WKH*$3DUHJHQHUDWHGXVLQJ H[SHFWHGYDOXHV IRU FRVWV DQG UHVRXUFHVRI HDFK
PDLQWHQDQFHWDVN%\PHDQVRIVFHQDULRVWKHVHVROXWLRQVDUHWHVWHGDQGWKHPRVWUREXVWVROXWLRQLVFKRVHQ







7KH SURMHFW LQWHQGV WR GHYHORS PHWKRGRORJLHV DQG WR XVH LQWHOOLJHQW V\VWHPV IRU RUJDQL]LQJ DQG
FRQWUROOLQJWKHGLIIHUHQWLQIUDVWUXFWXUHVXEV\VWHPVLQRUGHUWRIDFLOLWDWHVXFKPDLQWHQDQFHDFWLYLWLHV7KH
DSSURSULDWH XVH RI WKHVH V\VWHPV FDQ PDNH D VLJQLILFDQW FRQWULEXWLRQ WR WKH SODQQLQJ DQG FRQWURO RI





7KH WHUP UDLOZD\ LQIUDVWUXFWXUH FRYHUV DOO DVVHWV XVHG IRU WUDLQ RSHUDWLRQV H[FHSW UROOLQJ VWRFNV $








7KHPDLQWHQDQFHRIDOO WKHVH HOHPHQWVRI WKH LQIUDVWUXFWXUH LVDFRPSOH[ LVVXH LQIOXHQFHGE\ IDFWRUV
VXFK DV JHRJUDSKLFDO DQG JHRORJLFDO IHDWXUHV WRSRJUDSK\ RU FOLPDWLF FRQGLWLRQV ZKLFK QHHG WR EH
FRQVLGHUHG ZKHQ SODQQLQJ IRUPDLQWHQDQFH )XUWKHUPRUH WKH DYDLODELOLW\ RI WKH WUDFN IRUPDLQWHQDQFH
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HJ RQSRVVHVVLRQ IRUPDLQWHQDQFHZLWKRXW GLVUXSWLQJ WUDLQ VHUYLFHV LV DOVR DQ LPSRUWDQW LVVXH WREH
FRQVLGHUHGZKHQSODQQLQJWKHPDLQWHQDQFHWDVNVWREHH[HFXWHG7KHUHDUHPDQ\W\SHVRIFODVVLILFDWLRQV
IRUPDLQWHQDQFHWDVNVDFFRUGLQJWRWKHW\SHRIDFWLYLW\WKDWQHHGVWREHSHUIRUPHGFRUUHFWLYHSUHYHQWLYH








GHYHORSLQJRSWLPL]DWLRQPRGHOV IRU WKH LQWHJUDWHG VFKHGXOLQJRIERWK W\SHVRIRSHUDWLRQV2Q WKHRWKHU










FRQGLWLRQ GDWD PHDVXUHG E\ VHQVRUV ORFDWLRQ DQG WHPSRUDO LQIRUPDWLRQ KLVWRULFDO GDWD RU DGGLWLRQDO
PHDVXUHPHQWVWRJHWKHUZLWKWRROVIRUHYDOXDWLRQWUDFNFRQGLWLRQDQGSUHGLFWLRQ7KHV\VWHPLVDLPHGDW
SURYLGLQJ D YDOXDEOH WRRO WR KHOS LQ WKH GHFLVLRQPDNLQJ SURFHVV 7KHUHIRUH WKH V\VWHP GHDOV ZLWK
SURFHVVLQJ DQG DQDO\VLV RI WKH PHDVXUHG RU SUHGLFWHG LQIRUPDWLRQ DERXW WKH LQIUDVWUXFWXUH FRQGLWLRQ
GHIHFWGHWHFWLRQDQGFRPSDULVRQZLWKKLVWRULFDOGDWDDQGRSWLPL]DWLRQPRGHOVIRUWKHGHFLVLRQPDNLQJRI
WKH SUHYHQWLYH DQG FRUUHFWLYHPDLQWHQDQFH RSHUDWLRQV DFFRUGLQJ WR DPDLQWHQDQFHZDUQLQJ OLVW DPRQJ
RWKHUV0RUHRYHU WKHGHYHORSPHQW DQG XWLOL]DWLRQ RI DGYDQFHG V\VWHPV SOD\ D NH\ UROH IRU DQ RSWLPDO
PDQDJHPHQW RI LQIUDVWUXFWXUH VXEV\VWHPV LQFOXGLQJ YLVXDOL]DWLRQ E\ D *,6 WR PDQDJH WKH PRQLWRUHG
LQIUDVWUXFWXUHGHWHULRUDWLRQPRGHOOLQJDQGZKROHOLIHDVVHWPDQDJHPHQWSULQFLSOHVWKDWZHUHGHVLJQHGWR




UHJDUGLQJ WKH VWDWH RI WKH FRPSRQHQWV DQG ZLOO WUDFN WKH H[HFXWLRQ RI SUHYHQWLYH DQG FRUUHFWLYH
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